ABSTRACT
Introduction
One of the commonest health problems limited to female genital tract, globally and throughout history, is uterine fibroid, a benign gynecological tumor with a prevalence of 25-30% [1] . Fibroid or myoma, as it is referred to medically, are hormone-dependent, resulting from single myoma cells and not from a metastatic process. They may be sub-mucous, sub-serous, intramural or pedunculated. Fibroids may cause symptoms such as menorrhagia, metrorrhagia, pain, hemorrhage and repeated abortions among other symptoms and have been implicated in certain cases of infertility. Up to 30% of women with uterine fibroid are symptomatic [2] with bulk symptoms such as pressure, fullness, urinary symptoms and increased abdominal girth [3] . Based on the observations of Lee et al. [4] and that of Pritts and his co-workers [5] , symptoms of fibroid can reduce quality of life in addition to impacting fertility and pregnancy. It has also been observed that location, size and number may influence fibroid-related signs and symptoms [6, 7] .
In order to achieve a successful conservative treatment of fibroids, functional integrity of the uterus is as important as tumor removal or symptoms relief [8] . Uterine factor, among which is fibroid, plays about a 15-20% role in contributing to female infertility [9] . As stated earlier infertility is one of the outcomes of fibroid. Infertility may be primary if the woman has never conceived before or secondary if she had conceived before. Laparoscopic myomectomy to remove the fibroid and correct infertility in women of child-bearing age, who still wish to get pregnant, has the advantages of less post-operative pain, shorter recovery time [1] , reduced blood loss and lower infection rate compared to abdominal myomectomy. Apart from that, some Nigerian studied [10, 11] have documented increased incidence and severity of fibroid with pre-menopausal age, making fibroid a common clinical condition encountered in many women of advanced reproductive age. Furthermore, the contemporary tendency of deferred reproduction and an upsurge in the number of women in the advanced childbearing age have augmented the demand for management of fibroid for preservation of reproductive potential [10] [11] [12] . Marret et al. [13] suggested vaginal or laparoscopic myomectomy (LM) in preference to laparotomy for fibroids considered typical on imaging.
It is possible for a woman to have a single fibroid or multiple fibroids of any of the three common types of fibroid (based on their location) such as (i) subserosal, in which the fibroid grows and bulges toward the outside of the uterus, which typically does not affect menstrual flow but can cause significant pelvic and back pain, as well as generalized pressure; (ii) Intramural -in which the fibroid is mostly embedded within the center of the wall of the uterus, the most notorious, and the most prevalent cause of heavier than usual menstrual bleeding, pelvic pain, back pain or generalized pressure: and (iii) Submucous -which grows and bulges toward the inside of the uterus, which is the least common but most problematic of all fibroids, which even in very small growths, can cause heavy bleeding and prolonged menstrual periods and which cannot be detected by clinical investigations alone, hence the need for laparoscopy. However, despite the advantages of LM, abdominal myomectomy is a common modality of treatment for large and symptomatic uterine fibroid in women who wish to retain their fertility, a procedure that is usually associated with complications [14] [15] [16] .
Furthermore, there is scarcity of data on the role played by the types of infertility, age and Body Mass Index (BMI) in the location, number and sizes of fibroids removed during myomectomy, especially in an African setting. Ageing is a critical factor in the fertility or reproductive profile of a woman as the decline in female fertility is more pronounced after the age of 35 [17] . Body Mass Index has also been linked with female infertility [18] . The objectives of this study is therefore to evaluate (i) association between type of infertility and number of fibroids (ii) mean size of dominant fibroids among these two groups of infertile women and (iii) relationship between uterine size in weeks and type of infertility.
Materials and Method
Detailed description of the materials and methodology used in this study can be found in our previous paper [19] and is available at http://medical-clinical-reviews.imedpub.com/archive.php.
Briefly, this retrospective study was conducted at the endoscopy arm of Nordica Fertility Centre, Lagos, Nigeria (NFC), a private health facility specifically attending to male and female infertility and Assisted Reproduction Technology (ART) which includes invitro fertilization (IVF).
All women presenting for IVF are routinely given abdominal, pelvic and uterine ultrasonography assessment prior to treatment for infertility. Between January 2010 and December 2014, 31 women presented with symptoms suggestive of large fibroids. These patients were first counselled and prepared by the Apex Nurse before meeting any of the consultant gynecologists and experts in Assisted Reproduction Technology (ART) employed at NFC. Patients were mostly self-referred to NFC when they hear from others who had successful laparoscopic myomectomy (LM) at this health facility. This was because LM was a relatively new procedure in the country and in most parts of the continent. However, some referrals were from other public or private health facilities within or outside the country. Few of the patients read leaflets on LM from women's health magazines or saw television advertisements mainly on foreign electronic media.
During their consultation, women were given about 45-min counselling to allay their fears and anxiety on their health conditions and the procedure to remove the fibroid. The patients, either alone or with a spouse, also had a one-on-one talk with any of the specialist gynecologists at NFC. Apart from being specialists, all gynecologists at this health facility are also well-grounded in endoscopy for pelvic imaging and ultrasonography. Some of the comprehensive history taken from the patients included (but were not limited to) demography, occupation, marital status, years trying to conceive, past and current illnesses and medications used, allergy, presenting symptoms of fibroid such as abdominal extension, feeling of bulkiness, pelvic pain, menorrhagia, dysmenorrhea and dysuria.
History taking was followed by general palpation for anemia and lymphadenopathy followed by abdominal palpation for organomegaly. The size of the bulky uterus was determined by measurement with the umbilicus as the reference point. The size was recorded in weeks, mimicking the gravid uterine size. The gynecologist also performed routine auscultation of the chest to detect any respiratory and/or cardiac pathology followed by an examination per vaginam and a proper pelvic assessment. Laparoscopic myomectomy provided ample opportunity to determine the exact location, the diameter (in cm) and quantity of the fibroids. In addition, the LM also helped in determining other fibroid characteristics such as classical, hyper-cellular or degenerated. A combination of the information from given history, physical examination, auscultation, vaginal and pelvic examination and laboratory results helped to determine the management of each patient. Desire for future fertility was considered with the patients before LM was recommended.
All the 31 consecutive infertile women met the inclusion criteria and all necessary procedures were performed under short general anaesthesia using a rigid 20-degree 5-mm hysteroscope with an operative channel for the use of grasping forceps, scissors, or bipolar electrode. Instruments were placed through the operative channel when needed for treatment of pathology after the diagnostic portion had been completed. All patients who satisfied the following criteria were included in the study: (i) confirmation of fibroid by ultrasound scan and (ii) willing and consenting to undergo LM at NFC. Exclusion criteria were: (i) low to very low Packed Cell Volume (ii) other systemic illnesses. The sampling frame was the list of all patients who had LM conducted on them between.
Training
Three data-recording officers were trained to retrieve data from case notes of all patients who had undergone LM at NFC. The one-day training also included data entry, cleaning, coding and importing from Excel spreadsheet into STATA 13 analytical software. They were assisted and supervised by a seasoned obstetrician/gynecologist in the team (OB).
Approval by Ethics Committee
The study was approved by the State's Ethics Committee. The gynecologists gave comprehensive description of the process and all women signed an informed consent before undergoing the procedure. No patient was underweight so this category was eventually omitted. Analysis was done using STATA 13 and the level of significance was set at P<0.05. Descriptive statistics were presented as numbers and percentages for qualitative data and student's t-test was used to compare the mean and standard deviations for quantitative data of the two groups. Cross-tabulation was performed and the resulting Pearson's chi-square was used to assess correlation of different proportions of women with primary and secondary infertility. Odds ratio and 95% confidence interval were automatically generated. Multivariate analysis was performed for association between selected dependent variables against other independent variables. Results are presented in Tables, Bar charts and diagrams.
Statistical analysis

Results
Thirty-one women (means (±) of age and BMI were 38.0 (5.3) years and 27.4 (4.6) kg/m 2 ), who presented for laparoscopic myomectomy at our center were studied (Table 1) . Of these 31, 13 (41.9%) presented with primary infertility and 18 (58.1%) with secondary infertility. There was no statistically significant difference in the means of age and of BMI among these two categories of women. The mean duration of infertility (in years) in those with primary infertility (4.3 ± 3.8 years) was significantly shorter (t= -1.89, P-value = 0.04) than that for those with secondary infertility (6.7 ± 3.0 years). A high majority (29, 93 .5%) of the patients were married and 12 (38.7%) of them were professionals such as medical doctors, lawyers and engineers. Six (19.4%) had previous uterine surgery and only 1 (3.2%) had received preoperation blood transfusion.
The mean size of the non-pregnant uterus was stratified by 4-week interval from ≤12 to 24 weeks and cross-tabulated against type of infertility in shown in Table 2 . The mean (± sd) uterine size of women with primary infertility (18.0 ± 3.7) was bulkier than that of women with secondary infertility (14.1 ± 2.4) (t=3.3, df = 20.3, P-value=0.002). The total number of fibroids (139) that were enucleated from the patients was cross-tabulated with different age groups, different body mass index groups and by type of infertility as shown in The size of each dominant fibroid, in cm, was determined during the laparoscopic myomectomy. The mean size of subserous (10.0 ± 2.1) fibroids in primary infertility (n=8) was significantly bigger (t = 3.8, df = 18.9, P-value = 0.0006) than that (6.3 ± 2.6) in secondary infertility (n=18). In general, fibroid sizes were bigger in primary infertility regardless of the sites where these fibroids were found (Table 4) . Table 6 : Correlations between type of infertility and other variables.
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As illustrated in Table 6 , the study found a strong positive correlation between type of infertility and number of miscarriages (r=0.68) and strong negative correlations between type of infertility and size of dominant fibroids (r=-0.45) on one hand and between it and uterine size (-0.55) on the other hand.
Finally, multivariate regression analysis (Table 7) indicated that type of infertility was a strong predictor of the size of dominant fibroids (r= -0.05, Std. err. = 0.03, t = -1.98, P-value = 0.05) and of the uterine size in weeks (r = -0.06, Std. err. = 0.03, t = -2.26, P = 0.03, 95% CI: -0.11, -0.01). Table 7 : Multivariate regression analyses on associations between type of infertility and site, size and number of fibroids as well as size of the uterus (in weeks).
Type of infertility
Discussion
Uterine fibroids are extremely common findings in women of reproductive age [8] and laparoscopic myomectomy (LM), in the hands of an experienced surgeon, is a safe technique, with an extremely low failure rate and good results in terms of the outcome of pregnancy [20] .
Laparoscopic myomectomy is a relatively new invention for non-invasive removal of uterine fibroids. Its advantages over open myomectomy include efficacy, low likelihood of uterine rupture, reduced blood loss, lesser post-operative pain and overall complications [21, 22] . The adoption of this new approach for the management of uterine fibroids lags behind in the developing world mainly because of cost and probably because of the unfamiliarity and discomfort associated with non-surgical options of myomectomy [23] .
In all the subjects of this study, infertility associated with fibroids, was the major reason for LM prior to in-vitro fertilization in consonance with what has been reported [15, 24] . There are some major findings in this study. One is that women presenting with fibroids were in their late 30s, were overweight and have been trying to conceive for about six years. The mean age of patients in our study corresponds with what Ezeama et al. [25] reported, though they presented a higher proportion of nulliparous women compared to our study. Although Ekine et al. [26] also shared the same opinion, their patients included more single women than ours. Women presenting with fibroid for LM were also overweight, a finding that is comparable with what Ying et al. [27] described that body mass index, among other variables was positively associated with uterine fibroid. It should be noted, however, that studies in mainly Caucasians have shown diverse outcomes with respect to the association between body mass index and uterine fibroids [28] [29] [30] [31] [32] . Moore et al. [33] however stated a higher proportion of blacks consulting for myomectomy and that mean BMI and uterine weight were higher in them than among Caucasians.
A study suggested that uterine fibroids are probably a hormonerelated disease [34] while another study associated obesity to an increase in circulating estrogen and its production [35] . Thus there is protracted time interval when circulating estrogen is devoid of the compensatory effects of progesterone [36] . Infertility was the primary complaint of those who presented for LM in our study. The mean duration of infertility was significantly longer in women with secondary infertility than among those with primary infertility. Obed et al. [15] reported a lower mean duration of infertility of 3.2 ± 2.2 years among women of slightly older age group. Marshall et al. [37] observed that the incidence of uterine fibroids increases widely with age, and infertility, when really caused by uterine fibroids, should occur later in a woman's reproductive life. This observation agrees with findings in our study and may be the potential reason for the high occurrence of infertility among women with secondary infertility as seen in this study. One of the possible mechanisms by which uterine fibroids reduce or compromise fertility may be physically distorting the shape of the cervix, the external and internal os, as well as the cervical canal and thereby lessen the quantity of sperm cells that can pass into the uterus. It is also possible for the uterine fibroids to alter the contour of the uterus which may inhibit the swimming action of the sperm and restrict the movement of the embryo. Furthermore, uterine fibroids, depending on location, may occlude either or both fallopian tubes.
The next major finding in our study concerned the distribution of sites of fibroids. Sub-serosal fibroid was more common among women with secondary infertility than among those with primary infertility a result that tallies with the findings reported by Mettler et al. [1] . Subserosal fibroids do not significantly affect fertility outcomes, and removal may not confer benefit [20] . Location of the fibroid is a probable source of complication of the condition. Because it bulges towards the outside of the uterus, subserosal fibroids may not directly affect menstrual flow but may possibly result in complications such as significant pelvic and back pain episodes, chronic abdominal pain with intermittent spasms, dysuria, constipation, chronic bladder and bowel spasms and even to peritonitis.
In our study, submucosal fibroid was slightly more prominent in secondary than in primary infertility. Klatsky et al. [38] concluded that submucosal fibroid correlates well with reduced pregnancy rate and Pritts et al. [5] stated that fertility outcomes are decreased in women with submucosal fibroids and removal seems to confer benefit in terms of pregnancy rates. However, majority of women in our study presented with intramural fibroid which tallies with the report given by Tan et al. [3] . Two of the established characteristics of fibroids are (i) to influence the contractility of the myometrium and induce a chronic inflammatory reaction thus hindering embryonic implantation [39] [40] [41] [42] [43] and can also increase the likelihood of infertility and pregnancy loss and (ii) to possibly alter steroid receptors to affect implantation failure [44] . Intramural fibroids, the most common, may result in heavier menstrual bleeding and pains, especially in the pelvis and back region. One of the consequences of intramural fibroids is menorrhagia, though this is not usually present. In addition, increase in myometrial peristalsis in the presence of intramural fibroid has been reported [41] [42] [43] . It is quite interesting that, in our study, the mean sizes of all types of fibroid were bigger among women with primary than those with secondary infertility. Many studies have reported the association between fibroids and infertility [1, 16, [45] [46] [47] [48] ], but extremely few have ever reported association with different types of infertility. This paper may be the first of such observation being reported in Africa.
Among the 15 women who continued with IVF, one was about to start treatment when this study started. Of the remaining 14, 3 (21.4%) had a positive pregnancy outcome 2 (66.7%) with secondary infertility and 1 (33.3%) with primary infertility. This could possibly be an interplay of various hormones that support pregnancy. It may also be as a result of age, body mass index, duration of infertility or other factors. More research is needed in this area.
Study Limitations
Our study has some limitations that need to be explained. First, the data was secondary in that it was extracted from the medical records of patients. The inherent drawbacks include having to rely on the records as being correct with minimal error. The medical records were in hard copy and not electronic so transcription of writings of the surgeons may have introduced some minimal error. We attempted to correct this as much as possible by having a gynecologist (OB) cross-check all data. Secondly, working from one fertility center limited our sample size to a small quantity of 31 which may have impacted on some statistical analysis. Probably a sub-regional study involving many centers in each country can present a clearer picture of the subject of study. Thirdly, the sociodemographic characteristics of the patients could have been a confounder because more economically buoyant patients consult at this private fertility center.
Conclusion
Our findings suggest that women with primary infertility present with larger quantity, bigger sizes and thus bulkier uterus than women with secondary infertility. Furthermore, data from our study propose that intramural and pedunculated fibroids are more common in primary than in secondary infertility.
